Lethal overproduction of the Escherichia coli nucleoid protein H-NS: ultramicroscopic and molecular autopsy.
The Escherichia coli hns gene, which encodes the nucleoid protein H-NS, was deprived of its natural promoter and placed under the control of the inducible lambda PL promoter. An hns mutant yielding a protein (H-NS delta 12) with a deletion of four amino acids (Gly112-Arg-Thr-Pro115) was also obtained. Overproduction of wild-type (wt) H-NS, but not of H-NS delta 12, resulted in a drastic loss of cell viability. The molecular events and the morphological alterations eventually leading to cell death were investigated. A strong and nearly immediate inhibition of both RNA and protein synthesis were among the main effects of overproduction of wt H-NS, while synthesis of DNA and cell wall material was inhibited to a lesser extent and at a later time. Upon cryofixation of the cells, part of the overproduced protein was found in inclusion bodies, while the rest was localized by immunoelectron microscopy to the nucleoids. The nucleoids appeared condensed in cells expressing both forms of H-NS, but the morphological alterations were particularly dramatic in those overproducing wt H-NS; their nucleoids appeared very dense, compact and almost perfectly spherical. These results provide direct evidence for involvement of H-NS in control of the organization and compaction of the bacterial nucleoid in vivo and suggest that it may function, either directly or indirectly, as transcriptional repressor and translational inhibitor.